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Abstract 
The support of complete product life cycle (PLC) of mechanical facilities is very important. The consumer is a full participant in 
the PLC stages of the operation, so the producer is obliged to ensure his exploitative documents. The problems of ensuring PLC 
support of the operation stage - the complexity of perception, development and support of exploitative documents in a paper form 
is represented. The experience of domestic enterprises to develop interactive electronic technical manuals (IETM) is given. The 
tool for creating and managing IETM and the way of solving problems that arise in the creation and use of interactive electronic 
documents is proposed. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of the International Conference on Industrial Engineering (ICIE-
2015). 
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1. Introduction 
By now the complete support of the product lifecycle (PLC) is an important component of the competitiveness 
and efficiency of any industrial enterprise. 
Information technologies significantly increases the efficiency of the complete support PLC due to extensive use 
of 3D computer aided design (CAD) system, computer aided engineering (CAE) system, computer aided production 
planning (CAPP) system, computer-aided manufacturing (CAM) system, product data management (PDM) system 
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and others. All work should be carried out within the framework of the common information space (CIS) for the 
most efficient operation of enterprise services. 
The approach to design and manufacture of high-tech and science-intensive products, which is the use of 
information technology at all stages of the PLC, called the continuous acquisition and lifecycle support (CALS) or 
information support product lifecycle (ISP) [1]. 
On account of continuous information support to provide the uniform methods of process management and 
interaction of all participants in PLC: customers, suppliers, producers, exploitative and repair personnel. 
Current requirements for almost all design, technological, exploitative and repair documents gradually develop 
from the release of paper documents to the release of electronic documents and even interactive documents. This 
tendency is explained by the general development of technologies and is not confined to machine-building industry. 
Every company has to think about the development and support of such documents to ensure effective development. 
The process of development and support of such documents requires special approaches and techniques. 
One of these approaches is the integrated logistics support (ILP). ILP is a set of engineering activities types, 
which are implemented by the management, engineering and information technologies, aimed at ensuring a high 
level of products availability, while reducing the costs that are associated with their exploitative and repair. The 
development and support of exploitative and repair documentation is one of the major activities, which is included in 
the ILP concept [2]. 
The aim of this activity is to provide the customers the technical documentation (mostly in electronic form), 
which regulates the implementation of exploitation and repair of products, as well as information logistics support. 
The consumer is a full participant PLC during the operational phase, so the manufacturer shall provide the 
consumer with complete informational support. The exploitative document (ED) is used as a means of information 
support at this stage. 
Now one of the major problems of support process PLC on the exploitation stage is the difficulty of develops, 
support and perception the ED, which is being developed in the traditional paper form. So there is a tendency in the 
industry to create electronic ED, which is an order of magnitude more easily perceived by consumers and which is 
easier to support up to date. 
The ED includes text, graphic and multimedia design documents, that individually or collectively enable 
familiarization with the product and determination with the rules of product's exploitation. ED may be formed of 
paper design documentation and/or digital design documentation [3]. The electronic ED may be in the form of 
interactive electronic documents (IED). IED is a document, which a substantial part of the information is available in 
an interactive form [4]. Interactive electronic technical manuals (IETM) is generic name for a coherent set of 
exploitative documents, executed in the form of IED and is usually contained in a single database [3]. 
When develop IETM, problem of maintain the relevance arises, because the development of the interactive 
documentation is more difficult than the traditional. So there is a aim of creating a complex automation and 
multimedia content filling of the IETM, as well as the aim of full transition to the developing of ED immediately as 
IETM and receiving data to develop and support directly from the information and associative 3D-models, that are 
stored in the enterprise's CIS. 
At the same time it is necessary to determine the area of rational use of IETM. IETM use is not always justified. 
 
2. Theory 
For the most accurate identification of the area of the rational use of the developed technology is necessary to 
analyze the basic components of the cost of the process of development and support of operational documentation of 
various kinds. 
ED consists of data modules. Data module (DM) is a set of interrelated technical information on the operation of 
the product relating to specific topics and not allows their further split into its component parts, which contains text 
and multimedia content. [3] 
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where N is the total number of data modules. 
Let us consider: 
x 1ȿ  is the development costs the traditional paper ED; 
x E2 is the IETM development costs by using a common database (DB); 
x E13D is the development costs the traditional ED by using 3D models; 
x E23D is the IETM development costs by using a common DB and 3D models; 
x 3ȿ  is the IETM development costs by using ɋIS and associative 3D models. 
The cost of developing a similar IETM using a common DB assumes the form [5, 6]: 
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where DMS  is the average cost of developing a data module; in N  is the total number of DM ED in the i-th 
modification of the product; K  is the amount of modifications. 
The development IETM costs by using a common DB have a view [5, 6]: 
 2 0
1 1
K K
DM i DM i i
i i
DMȿ S n S n S n L
  
 u  u  u u¦ ¦   (3) 
where 0n  is the amount DM of in the basic modification of the product; iL R  is the DM share of i-th 
modification products which are borrowed from the basic product (the unification degree): 
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where im  is the amount of borrowed DM from the basic product in the i-th product modification. 
Let us assume that: 
x The average number of DM n  is not changed for all product modification. 
x The unification degree  L  is the same on the average for all models. 
We obtain: 
 1 1DMȿ S n K u u    (5) 
 2 1DMȿ S n K K L u u   u   (6) 
where nN  is the average number of MD in the ED of all product modifications within the same product type; 
LR  is the average share of borrowing DM from the basic modification ED. 
Let us consider development costs ED using 3D models. 
Let us decompose the average cost of developing the DM on the components: 
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where PDMS  is the cost of DM component containing text and other data, that are not associated with the 3D model; 
P
DMS is the cost of DM component containing multimedia and other data, that are associated with the 3D model. 
Because the multimedia content is created automated, costs should not be taken into account in the cost of ED 
developing. But we should not neglect it because it makes a significant contribution. We obtain: 
   31 1 1D DMȿ S n KP  u u u    (8) 
   32 1 1D DMȿ S n K K LP  u u u   u   (9) 
where P R  is the average share of costs in the DM for multimedia data, that created on the basis of 3D models: 
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Let us consider development costs of IETM with using associative 3D models and ɋIS. 
   3 1 1DMȿ S n K K LP  u u u   u   (11) 
3. Conclusion 
So development costs of IETM with using CIS and associative 3D models (11) are equal development costs of 
IETM with using common DB and 3D models (9). However, it should be noted that there are benefits of using 
associative 3D models: 
x simplification the development of multimedia content for MD filling; 
x improving the quality of ED; 
x automatic/automated updating of multimedia data, which are based on associative 3D models. 
Consequently, one of the advantages of using associative 3D-models is to reduce the costs of change documents. 
Should be noted that enterprises began developing ED at once in IED form using 3D models [8]. 
Currently, PSC "Motovilikhinskiye zavody" and the Perm National Research Polytechnic University are 
developing complex of technologies for the design, production, production management and exploitation of 
innovative hi-tech products [9]. The complex includes the development technology of interactive documents, which 
is intended to form the company policy in this area, and development and support of methods of IED creation and 
support up to date. The interactive documents include both IETM, as well as the interactive design documents, 
technological processes, repair documents and etc. 
The development technology of interactive documents includes the following subsystems: 
x The subsystem of control the process of creating interactive documents, which is designed to regulate the process 
of develop or selecting software to develop various types of interactive documents, and which is designed to 
regulate the process of development the interactive documents; 
x The interactive document management subsystem for managing electronic archives of approved interactive 
documents in the CIS. 
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So in the future there is task to realize the modern system of development of interactive documents and support 
documents during the PLC. At the same time ensuring the preservation of the level of development costs and 
improves the quality of IED. 
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